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= (54) Title: ENDOGLUCANASE NCE5 AND CELLULASE PREPARATIONS CONTAINING THE SAME 
g (54) X> Ky;U*-^-4fSmNCE5&I/-ett*^^-^>&:'5l2;U^— tfiaSilftl 

= (57) Abstract: An enzyme endoglucanase which is usable in relieving hairiness, improving texture and appearance, clarifying color. 
= topically changing color and relieving stiffness of cellulose-containing fibers and in detergent compositions and, further, useful in 
= deinking waste paper, improving freeness of paper pulp. etc. A cDNA encoding the endoglucanase is cloned from Humicola insolens 
i= and its DNA sequence and an amino acid sequence deduced therefrom are determined. 
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Slfe-gfe (c: M -r 5 t> 0 1? & -5 o 

V^§ (3 - ^7^^°#f^m 307,564 #) „ . 

Ufc-feyk^ --^liM^f* > ffll^^lB^ WO89/09259 Sl^^il^gfi^ 
WO91/17243-^.H^^IimWO98/03640^,:R.T>'BI^<2j|B^WO94/21801 
#•T?<2>^^t^.TV^5, Sl^^Z^li^ W091/17243-^fcl(i, 7^^^^ 

S3feO*tM$tufc 43kD3i^^ K^/i-;f7-^— (EGV) =8^5^^^© 
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WO98/03640 7 ^ — 7**©^:/ K^^/V;*/ :^— -If ^^T-fe S N 

y'-Amit>±jUn--:z.^:^t^m^<D:^ h - -J^ y JUL 

25 kDa t/h$ < . ;5^o, -fe/^n— ^^j^-^lfP-fife (CBD) ;JS^ittf' 

2 

Patent provided by Sughrue Mion, PLLC • http://www.8ughrue.com 



I ■) 

wo 01/90375 



PCT/JPOl/04272 



:^mmmti.^m(Dm^^(omm'Qh?> B:^mii^ffmm. #s 2000- 

ir/u^— -if 

iS^:/ Ki//^;5/:J — if^^NCE 5 A^j^-fer/i-n — 

^W0\t S.Takashima b J: 5 SLszisea^O egl4 ©gB^J (S.Takashima 
et al./Journal of Biotechnology 67(1999)85-97) t *B lUtt ^TF-f*^ J^^'Sr ^ 
W^°^'®-C&5„ *^^J44J-^S;5S/^ 25 kDa < . 55^o, -feyva- 

xi^-a-gp^it (CBD) ;^s^aS•^'{^:#^fcbJfcv^i:v^5 4#m**i-•5« 5?^{;i*3 

^tt*^Urv^5»^«^•r-fe/^13-::^i^'a•^f^5>6t (CBD) $rWU-CV^f^: (^J 
;t{^.HI^^^^ W091/17243-^fCfi,7 5 ^'-^S^feOJ^M^tl.fc 43 kD 
31^- KiJ^/^:*/-:^— if^^ (EGV) . SI^^H^ WO98/03640 #(ct^ , 7$ 
^~^^^<D:^>^ h'^JV^^-t—^l^'^ (NCE4) ) o ^ 

VXW^^8 - 5 0 7 6 9 5 h i) n-T^/V-r • o l^i^zf^-^T h i> A 
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(Trichoderma longil^rachiatmrn) ;5^e> EGIII CMCase^tS 

C i:^SM^$ti/rv^5, — :*:^§^fc*5{t5^^© CMCase ©MiipH 
« 5.0 l3^h 9.0 EGm a:it$!^LTM{:iT/V;i7 y VNi&tt^ 

BH^J##1 JciB*l$iL5S3a^JO— ^*fef*, 19~223 -fec^gS 
;?ibtT/-5^i:d>e>. ^O— §poSB3?ya:f*. Kl&ttSrfi^i^-t- 

:^mmi^x^mmi±. ^v^mm. ^^^-^m c^^jxii*. 
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1 ~ 3 #(^AT G-CM* ^3 > 670~672 OT AAl?^Tt"-5>:^ — T'^'U — 
^ Vi?'^' A^:ft-fSo *;^c, 55 57 1/:^^ KiBa^Jfi 205^ 

*iSOil7C«SSr^^i-5i3^m:^^im<ifei^^-t-5, i^i^^ i^^N-j5^ 

:^^^MX\-t^ Neena Din h<0-)fWi (Neena Din et al. Biotechnology 9 

(1991) 1096-1099) f^:^^gv^, m^m-f)^ h <D y V <Dmm^nm h \^x 

Ki//w:*;i— -^^St^^ftiJ^-rSc fn^^bt). 50mM !) l^mmmm (pH 

mm (L-12. ;*;:^^^)»|fM<^Bff|fcSll) fCT 55°C. 120 ^r^mfS^-yrfe^. 
B^B^ii^ bi^St 7 y /KD#$r eoOnm <0®)feSf::Til!lj£*r 5o 
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DNA mm^^=^-h'ir^^i^y<i7M^mm.'^m^j:^mx*t;A^xtit^mm^ 

(OfSi±^^ir^ ^ l^y-^^m^^^^'^^tci^iz. ttim<D:^^m\zi.^ DNA 

m«<^V^-m;^^O^J'>'^^•^5'®^3- K-TSit^^f^^mSr^J^WI-S DNA 
^^^$tu5 DNA SH^JJ; t)#5c:i:;55T'$S„ *fc. ;*:^?gf;:*5{t Sit 
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osij © fig^ i . WIS fc i 5 mm (Dmi^:tm7iim 
mm^ti^o :^^micidi,-f^mmmmt\^xi-i. m^i-£^^y:ijvx^-^^ 

(Saccharomyces) ^^>'if5? 7 (Hansfiimla) . *fc}*t^^r (Eichia) 
cerevisiafi) ^>tl/S „ 

( Aspergillws) M*^c(4 h y aT'/k-'? (Trkhoderma) -^^V ^ 
A (FttBarium) M. *;/£:}*T^ A (Acrfimonium) JSt-JRf 5 t 

^ Ui^::^ (Humicolfl inaolens) , T::^^/U^/U:^ - ( Asperg ilhifi 
njgfil) < ?:tT:^^/l^^/WX » U -^-(Aspergillus nrv:.fl^V * « h 

y 37^/1^-^ • -7^ ( Trichoderma viriH^ ) , y ]) ^ ■ ^^-y 
A (Fusarium oxvsporum) , ^tc\-iT ^ U^=^f7 M,'±/UX3 ]) T y( :iJ 
(Acremonium RellulnlyHrns^ t^^ifhtl^o 

7 5: 3 — 9 . :/y U>:^MN2 0 0 - 1 tt. PERM BP-597 
7 (M^lt :FERM P-15736. MWie B:1996¥7^15 
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/U^ — ^Jt'fe^^^tf^^;^ 5 K pNCESBam (SlifeM4#M) X'MS^ 
■^^tltci^mm JMl09mi-i. 2^4>g l S a FERMBP-7138 0S 

T'^;^^ KpEGDOl Ufc;*:i»BI (Escherichia coli/pEGDOl) « 

PERM BP — 5 9 7 3 (M^te : PERM P— 1 5 7 2 9 . ig^ie 
0 : 1996^7.^126) <^^fe#-^Ol> a;Jte3i^T®:i£Aillllfi^M^ 

^jiy =1 y — ^S. t>**3S §g Sl^ © 31 > K ^/w* ^^"g-Je>T^J;<. 35 
^<D:^m}t. K^//^;^7•:^— ^^mSi^cJi-fe^vy— ^liM«t^f- 
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i^i.^mmx^^^o vt^vtjii^^^ mm(Dmm\t. m^i^^'^x. y-^ 

ili «r^af 5 Sr-^ A. T» 5 „ 

~100 mg/L <D^ lyy<irmm(D:r.i^ ^^mT ^ t i^l ^ 

^t^-htch-tm'^. 50~60''Cg^cD)fiST', 2~50 mg/L <D^i^/^V^gS 

o :n K ■:^ € ^Ir^^.^ -r 5 c t i 19 *OiSi- 5 i -C # S o 

^st-^sr^g^-rs^-e-. Bo—eo'cm&om.&x. o.o5~io mg/Lo^^-^^ 

^^mmt^mm-r^mMmm^it. ^^m^M (T=:t>"f4. 
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mm^mm. mm^tmmM. ^^m&m. ^^^mm^^h^mvn^o 

(LAS) . T/i'^>'V;^/V7 3;— h (AS) , r^l^y 7—:tl-y ^ >:x.^]^7i^:^l^ 
-h (AOS) , r^ua-zuji hdr>';^7^:7a:- h (AES) RU^^mS^m 

WT/v^/i^oi— T^/u (AE) . T/i^^/I'jK y u:^^!) 3-/1^01 
5M^aS^V^V^. NaOH. Na2C08'fc^OT>'W:& y , mm^-y. ii^-fbTk^. 

10 



Patent provided by Sughrue Mion, PLLC - http:/Awww.sugh rue.com 



wo 01/90375 PCT/JPOl/04272 



^2{4, z^=7 K pJND- cScD^^^^^fo 

7 5 3 — ^•-l' V-V;^ MN200-1 (F ERM BP-5977) 
(N) (5.0%Tlf-fe/^, 2.0%m^^^:^. 0.1%^:fh:^. 0.03%1S 

'fk^/l'V^e^ A, 0.03%it'(b-^:J^^i/l> A. pH 6.8) {C;|tMU^ ST'CXMil 

^mmvtco 7 Bm^m<D^. mhtiftmmm^ 7000 r pmx 20 '^mi& 
ci©, iiiftjit3K-fe7u^— ^lij^tse 200 ml <sr. mmm&iMmmT i^^^ 

Source PHE * ^ (<>*/V^^ 150ml, Amersham 
Pharmacia Biotech ^±M) t;i?ilD3fi20 ml/min "T? T "T' > bfdo 50 m 

M(^yvmM«^ (pH 7.0) m-mr^-^^^^^J^m^^ l.OMd^bOM 

t;:ii:ii4g@H^ffi^*{;ij; tj^rftit 20 mi/min-e^mu. t^^MUfco ;no5t>^ 

::/p/^3i]lt^t*:5S^<Sg:>f>e>tbfeo ^CT% :i(Dm^ 200ial ^^mi^tco 

11 
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Z^ X'. n^tlt^mi^m'^ 400ml^ BOmU V l^mmm^ (pH7.0) ^ 
T-iSmr^'^^^'^ A 1.5M tfSi^X 7 i^m^Vfc^.^ht^t^l^ 50mM 

^^mumm (pht.o m^r^y^^^^ j>^wkm 1.5 Mmrnxw-m^t^"^ 

it^ Source ISO 7 A (-^/l^f^S^ 125 ml^ Amersham Pharmacia Biotech 
thM) KUt^ 20 mFmin -eT:?'7-r LfCo J^Cf- 50 mMy i^mi^W^^e (pH 
7.0) 4". a^Ti^^=!>A^g^«r 1.5M^^/5^P>j@jisfi*}J:>iSfUT. jfiig^^ 
SB^m^Jci !9gfciS20 ml/minT?^mU. ^piUfe„ r(D5t>s ^JfE^T >- 

^^"i^A^^^^s 1.05 M (ok^Knhtit^m'^co—ni^m.mmy^'^^vji^ 

J; 5 izm^. 4°CT^ 60 ^^»#b;^C#. 15000 rpm ^fc 

at^miR UfCc ^ (Ditm^ 20 mi o^^tR}^^^ h 7 :7 y — 

/Biomax-5K (^y^HTtt) ^^V^T. JK^i■*^TV^, 40 ml<D^?^^IlIlR U 

w r -T? , H }C , # ^ tb O 5 30 ml ^ 50 mMmm^&mm (pH 
4.0)lC^CS J: 5 (::pSUyt^, e> C * 50 mMf^j^i^^g?^ (pH4.0)-C-5p 
mit^^^.SP Sepharose FF 7 A i^/l^i^^ 16 ml. Amersham 
Pharmacia Biotech %f:®l) {CjK3i5 ml/min T?T7"7^ Uifco ^KBOmM 

mmi^mm (ph 4.o)d> 50 mMmwtmmm (ph 5.0) t' 1 m Naci v 
um^mmmmi::^y)mm4 mi/min-e^wu> :»-Mufeo ^<^5t>. 
Naci mmi>m 0.12 M o 1 1 \^nht\^ftm'^(D-^Kmnm^ y /um 

'^K. m^^rcmiim^<D 5 1> e m 1 50 mMmm^m^ (ph 4.0) 

{CT^^Si 5 tCMSUfc=^.$)b;i^C>?) 50mMi^^i^«?g (pH 4.0)-e5p^fg>ft^ 
^•lirfc. MonoS 5/5HR ^ A (Amersham Pharmacia Biotech ttSi) 
JIjSI mymin-er:/^-r Uifc.^^fJl 5OmMi^^M»?0e(pH4.O);5^P> 50 m 
Mmmmmm (pH 5.0)tf l M NaCl t^l^f UT. HC^ft^SB^WlfetC J; V) 
lmL/miiiT?^mU. ^®Lfco ::0 5*>. NaCl 0.1 M © ^ # 
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•C% Opf^ 1 ~ 3 ml ^^mUfCc :iOM^^NCE 5 i LT^ilUfeo 
rONCE SDS-PAGE }::^3V>T 25kD <D^—fj:^<>' K^^U/fc, i 

*T-©NCE 5 0)^Moxm«: 50 mm^Mv.mm^:^^/r^^±mizmtc„ 

SDS-P AGEf±7^7 3ttOe^;^7"A€r^VNTllJibfc, -t^iD^s 
fi.%^W}W (No.03-101) . mm. (Model:3540) , ^/^8% (01-015) , 
SDS-PAGE>ffi^^ix7T-^y h (06-0301) *ffiV^fe„ ^jc»^#fi, 
18 inA/10 4^. ^^CV^T• 20 mAJ90 ^X'h^ ft o^Wj^<D^ ^<Dii^{ii\^ 

-^^no^o-^—:^ — k VX<Dm^^ Wi^. y KttO S D 

S-P AG E^^^a^ipi5'>'x>'^ K . Low Range (161-0304) ^m\^frLo 

y ^Zf^) ;vmm^^ Neena Din :^m(Neena Din et al. 

Biotechnology 9 (1991) 1096-1099)<lr5fi:^ Ufc>^^T-ff ''jJ o fe:„ -^ti^ib 

i&M^tl^^Wi<^^^ 600 nm m.^&i^XM'^l^tCo 

m.& : 55X: 

^J^:pH :pH 7 (50 mMj8!|mi^«f?g) 

immm 2 3 -fe/v^— ^nce soas^r ^ /^ib^j 

( 1 )N5fe«T $ 7 mSH^J(^ 

;/ti6. NO E5®^^SDS- PAGE mini iTZ7=i^^) ^ffo;/fc^, 
R 2 5 0 (■i-:iJ7-fy':^^^m) xm^\^^^. JMi^L. 7fc-T??lfc#U, iH 

|£bfc, r^ A^^^i-?* 25 kDa <Dt? WN*^^®;OS:/n y h^^ItU'^^^ 
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DWU. -/ny-^ ^^U-— Model 492 (PE Applied Biosystems 

igUfCo ^rt?, 0.5% jKy t*=/Hfn y K:/(4>^S 40,000. Sigma *fc 
iJr::^n5^^U;fc^. Pfu Pyroglutamate Aminopeptidase (^MittS^Si^^fc 

N C E 5 O N 5l5iST 5 y ^iH>?y 

Ser-Gly-Ser-Gly-Arg-Thr-Thr-Arg-Tyr-Trp-Asp-(Cys)-(Cys)-Lys-Pro- 
Ser-(Cys)-Ala-Trp-Pro (20 (iB^J#-^ 3 ) 

^Ji'^ajl {;i*5VNTMM$tt;^i5^ ^/^°^5' ^-i?— -:h/^T$ /WMn^ 

g^^ — :/(;i-c aoO/zg <^*tM$tbfci5' 500/iL(^aS7G 

T/u^/vihmmm^ (0.5 m hyx, 7m ^r^i^v^sm^ts 10 mM 

EDTA- 2Na2) i^mMl^^^. DTTl mg ^Sr:&P;t ^„ =^^ — ^^(0^%=^ 

^(ommt: o.iMmmmT>^^=^^j>.mmm (phs.o) i^mm^tco ^ 

1/50 h V Zf-y^^ (Promega IhiSt) ^m*PUs 

37°C. — BfeS^&^-tiri^Co IHr^-^^^^Model 172/a7'W/N'7 7"^^HPLC 
-V'^c.T^A (PE Applied Biosystems tt$!j) trffl VnX* ^ A a h 37 
^ — (;i;7A : C18 220X2. 1mm. 0.1%TFA. 5%Tir h h JJ 7k~0.085% 
TFA. 35%T-fe h- h y /i^^^i^::.^:^ h) <lr^fV^. 5@cD^^5=- K<lr^®l 
b:feo #btT.fc-<^5^ Fif>T-OT$ y^gB^JIi. roT^-r >^i/-•^^ix^^- 
Model 492 (PE Applied Biosystems |f:$!{) K^^^-^X^IiL. ^<0^^\t 

14 
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T-28.8 : Leu-Lys-Pro-Gly-Cys-Tyr-Trp-Arg (8 BS) (i3^J#-i- 4 ) 
T-32.6 : Tyr-Trp-Asp-Cys-Cys-Lys (6 m&) (BB3?!l#-i^ 5 ) 

T-35.9 : Trp-Asp-Asn-Pro-Leu-Phe-Asp-Gly-Gly-Asn-Thr-Arg (12 ^ 
S) (iB^J##6) 

T-39.8 : Gln-Trp-Cys-Cys-Ala-Cys-Tyr-Glu-Leu-Thr-Phe-Thr (12 

mmm^ 7 > 

T-43.0 : Phe-Asp-Trp-Phe-Leu-Asn-Ala-Asp-Asn-Pro-Ser-Val-Asn- 

:ic 4c 4: si: Hi 4: 

Trp-Arg (l5 (Sa^J#-^8) 

$ y^MB^Jt^ 5 t> 4^(^-<r5=- Kfis S.Takashima — 9- 

^y-trco egl4 Oga^J (S.Takashima et al./Journal of Biotechnology 
67(1999)85-97)^ 1^—1? feofCo T-43.0 ^C*5V^T^^|^—iB^J^^^ 

iMMM 3 ] •fe.yv^— ^NCE 5 (P c T>l<iA<D^ vi—=z-^^ 
(1) cDNA<^^ll|i7-r^7y-0#^ 

y V-:/;^ MN200-1 d>e> mRNA ^HMU. itfe^flil^tc i cDNA 

^ u ^ -r ::/ 7 y - f^M U fc „ 

(D ^RNAom]K 

:7$3-^.^^yi/>';^ MN200-1 ^^ife^J 1 lUlB^Ufc (N) tg^T- 
2 0P^:^#L. mi^^m't-'i^m (3500rpm,10 ^) j; [gjitSi bfCo ^CD 

15 
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(2) JKy AT^ JU + RNA ( = mRNA) (OmU 

OX'mMVrc± RNA <D ^ h Img h . mRNA Purification Kit 
(Amersham Pharmacia Biotech It®) ^ffiV^^ j^#<^>-^^ a T/W^C^V^^ 
(dT) ±/Uu—:^jt3^A\ZTzf^^V mRNA Sr^Wmilb^„ 

^ t LT mRNA ^Sr?(&^ Ufeo 
(D cDNA <0^^ 

Ufc mRNA ® 5 *^5>n Time Saver cDNA Synthesis Kit 
(Amersham Pharmacia Biotech tfcJK) SrffiV^^ ^#©-=?' — a. T/VfC^^V^^ 
cDNA-a-^^^ffofCo 
® cDNA 7^ y — (Df^M 

-a^^ bfc^ cDNA Time Saver cDNA Synthesis Kit 

{C-^*tbTV>5 EcoRI-NotI T^-^-^ — ^. =^ ^ T7^'^;l^V^*M U 

DNA if>T-(^^S^, y T-i^^^ ^ZAPII o-^^^ 

=3r ix h h 7 v^— l^^m) (O EcoRI T — A Jil DNA Ligation Kit Ver.2 

i^mitw^^^m) ^fflv^5^J^$^, ^ij^y-zvetji^^. te do mM 

h V :^&m pH 8.0, 1 mM EDTA) mmm^mM \^1to ^(DHoK u-c» 
^f\^1t.m^ ^yy — — Gigapack III Plus Packaging Extract 

(2) p cRmi^x^DNA(Dm^'^tm^ 
n^htKFCRm^x^BNA^mmvfc. 

^yy^-^ — it. N^Rtf^y^ KT-43.0 cD^Tr^bfcT^ /^IB^JtC 
N* : 5'-TAY TGG GAY TGY TGY AAR CC-3' (20mer) (i32?iJ# 

16 
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T-43.0 : 5'-TCI GCR TTI ARR AAC CAR TC-3' (20mer) (SB^J# 
10) 

PGR}*. 50n\(DKmn^. 1 fig<D cDNA^mmtV. 1.25unit(OLA 
Taq DNA y ^ 7 — € (^SittS^^C^ttM) tmH<Di^mm. 0.2mM 
dNTP. 10%DMSO. 5.tJ?l mM (D^Zf^-^-^ — ^M^^. U~f<O0k^'VK 
f&^^To^^Co 94*C l^m. (94.0*50 30#W, SS.O'C 30#M. 72.0''C 1 
^K) X 25 111. 72.0t: S^ffio 

tJj^ 500 bp <D DNA ig^^x^ ^iti/Sr DYEnamic ET 
terminator cycle sequencing premix kit (Amersham Phermacia Biotech 
ttaa) b ABI PRISM 310 Genetic Analyzer (PE Applied Biosystems ^± 

(3) ±;i^^—^^^NCE 5ik^^<Di!^ 

PGR J: 19 $ li-fc 500 bp O DNA »f ^t* lOOng , $> ^ C * ECL 
h DNA/RNA 7^y :/^^ttJ->X7"A (Amersham Pharmacia 
Biotech tfc3K) iz.xy). ^Si>fbU:feo 

( 1 )-®x^^m Vft:7 r — i^:^y — ^\-i. Hybond-N+'^-< p >- h 7 7 
T^y^^Zfyly" (Amersham Pharmacia Biotech ^M) 9 , 0.4 N 

^mi\^'t h V ^J^Xrj\^:fJ y ^OiSU. ^ ^:/7:/_homilx.7T-:^DNA 
<lr 5 X SSCd X S S C : 15mM ^:^>'m3^h y ^^A, 

150mM mt-i-hV^J>s) xm^\^. Mlt^-l^ DNA^S^UfCo 

Sl^^^L, FUJI MEDICAL X-RAY FILM (lr±^K7 >f AttiSl) i<im 

© — DNA(^P®{ 

n — l^Hi^ioO DNA OpSiitt, =¥y ^ (0^^#■^ = aLT/W^:=B§V^, 

17 
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y^:^ ^ K DNA t vxmm^^tco 

r^t-v-y V}cWtt5:^-r:AcJ^0SOLR™*-b, pBluescript SK (-) 
iZ. DNA n-Wtl^tUfcT'^:^ $ K^MSJL. Z.tl^T' l^^l- — 

#Ttf P CR^ffofe, ^(DU^. im<o:f7:^^ K^c*5V^r 500bp<^ii 

^Mi^tr^^tiito ioT. ^K^T'^;^ 5 Kizi ifi^if 5 DNA 1= — 
^O^^. ^ Ikbp (D EcoRI 6|lT>H■<Sr-^^T♦V^fCo 

(4) cDNA:^SiB^J©^^ 

(3)0(DtIl*5VNT#btl.fc^ttmi^^ pBluescript SK (-) K 

i^l^X^thtcmi kbpO EcoRI Bff>^0:^SlB^Jtt, T3. T7 -y'-^l^:^m 

672 bp <D ORF ?r^/^T**3i9, ^(Dm.&mm. Rt^oRF-A^hm^^n 

HiSfe^J 2 (Oil ){C*3VNT^^ 25 kDaOi? ^^^^'^ ICON5|5JS8@B3^J(C— 
S!i:{J:?^jt'e-^{* 25 kDa (D^:/xN'jJ'@?r=i— fltvnS r <i: :5S 

ORF CD 1~18 r 5 / m<OiB3RItcov>-Cf3:. J^CtJ' KSri^ffl 

C^iSM 4 ] NC E 5itfe^0 7 $ J — ^^y uv;^T-(D^^. 

^ 5 s — ^'-l' i^y 1/^/^ MN200-1 {C*5tt5^m^i^ 
mm^O 0 0/2 4 8 7 9-^}Cf3^0:;^?Sfe}Cbfc;i5o-C#^>tl';fe7'7 
:^ 5 K pJDOl ^mm V^T<Dj: 5 (J:«IIU^Co 
(1) NCR Sm^^ 7 h'pJND-c5 (Om^ 
O N C E 5 Jt'fe^'^OlfiJii^^Stj^^^A 

18 
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NCE Sat-e-?}*. 7^7;^^ K pJDOl BamHI^&{Ci$j^-e#5 i 
BamHI ^^tpJl?T'-^7^ "^-iSriSlth PGR i^M^A 
N C E 5 -N-BamHI 

5 • -GGGGATCCTGGGACAAGATGCAGCTCCCCCTGACCACG-3 * 

(38mer) (gB5^J#-^ 11) 
N C E 5 -C-BamHI 

5 • -GGGGATCCTGCATTTAACGCGAGCAGCCGCTCTTGGCC-3 ' 
(38mer) (@H^J## 12) 

PGR (D^mn. mmm 3 x^nbthtcmBum^ pBiuescript SK (-) y 
— :^ ^ji-m^^mKxm 67o bp <d dna m)i(DmimM^ ^mm \.fc(ox\ 

Micro Spin S-400 HR Golumns (Amersham Pharmacia Biotech ^M) K 
X^Rmm=§:^^\^:i^^ y -/i^itm^^. BamHI {CTt^-fbLiTCc 
* 1.0%T;«f n— >^y/i^m^^g5tC#^U>670bp <D DNA»f>lt^ Sephaglas 
BandPrep Kit (Amersham Pharmacia Biotech ttSf) Srffi V^•t■^#(^)•^ 
rlaLT/^^^:^V^IHIlRU.•?:© BamHI ^^Sr 7^7;^ 5 K pUC 118 © BamHI 
r2^=^:^^\^^ ^ 1 filS^$tv57°7;^5 K pNCESBam ?Sr# 

tco 'w.K. ^<Dwxm)ii^-:>\f^xmj&<D:^mi^xm.^mm^^M\^. mm 

(2) 7^^:^$ K pJND-c5 (D-f^Si 

HI^^^^^WO 00/24879 ^mm<D7^9 :x $ K pJDOl ^ 
BamHI fCCi'^'fbb, 0.8% T:;&' n ^yH|^^g(,{- i {3 8.0 
Kbp (D DNA ?^/f>fT-^HUi2&«0 Sephaglas BandPrep Kit iZX^UV. 'tu^ 

pNGESBam }:::i3VNT t) IH^fC BamHI Kxmit 670 bp <D DNA ^^fSr 
iHlJRb^^V^'H* DNA Ligation Kit Ver.2 tCTi*j^U, m2\ZL^^n^?& 

19 
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K pJND-c5 ^#;fe„ 
(2) zfy:^^ KpJND-cSfciS^^ =1 — ^--r uv;^<D?i^ffte^ 
y^z^-y-^^^yui^y^ MN200-1 37'CT?;^||U 24 

3000rpm. 10 i AH Lfeo (Sm*0«a^«, HJfe 

Ml (c:|B^Lyfc(N)^ttfci//w=t->^ (3.0%) ^M^. T lf■fe^^^^v^f^: 
t)©"efc5„ #e>tu:fc0#:SrO.5MiXaL-^ n-:;;T*«fet^U. 0.45 AtmO 
7^7^^--CatiSb;rc7't2 h^^;^ h^bS^^^^ (3 mg/ml J3 - 
glucuronidase^ Img/ml Ghitinases Img/ml Zymolyase^ O.SMi^a — ^ 
^) 10ml {;:SBI^Uifco SOlC^ 60~90 ^PbI^M > 7"^ 

;^ h-fb^-ti-fco :nos^?^^?SiiUfcm, 2500 rpm. 10 ^f^^'t-^mx. 

T:rn h y^^X h ^miKU. SUTCM®!^ (0.5M i^^-i^^ p-;=^> 10 mM 

Mih-^ju'^^ 10 mM hy;^itm (pH7.5) ) x-mwx^t^o 

^C75 100mL{;i^U lOMg^DNA (TE) j^lK (10)ul) SrAPx.5j<ff>(C 5 
^1#eUfc„ ^tc, 400 /z L O PEG ^^ee (60% PEG4000, lOmM J^-fk:* 
/Vi^r>A, 10 mM (pH7.5) ) Sr^JPx.. ^tkf 20 b 

lOmlO SUTCi^®^5riI];t, 2500rpm. 10 t$^W3t'ij>:$J'8|U:fe„ A 
}i^1t^n hSrlmLOSUTCi^«f^{cS^U/c^.4000rpm^5 

&,±<Oiilim%:M:^tc-:fnh-:f7:^hi:. ^u^^ i^i^ (200Mg/ml) 
^^*nYMG;^;9b (1% iZ/l^n — o.4% g#-jgb3idf^>?., o.2% 

1%*^ (pH6.8) )_h{ci. YMGW^mjikb^KmmX^. 37°C. 5 0 

mmm 5 ] pjnd-cs o?i^gfejfe#:c^^^:5^T>^iii^ 

( 1 )SDS-PAGE f;i J; 5 fFffi 
W\yt<D J; 5 ^ 5; k pjND-c5 Sr^^s — ^'-l'V'yi^ i^;^ MN200- 

^*-C- 37°CT' 5 P f>tb/c^«±S^ 12%-SDS-PAGE miiii(7" 

20 
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( 1 )X*:k&^m Ufe ^ SC ;ds N C E 5 51^^ *3f5T- 5 r t Sr?S^ 

-r5fcJ6(z:.N5feS8§T5 y^iB^J?ri^tj^bfc„*-f. :^^J:^S^^:ov^r 12% 
-SDS-PAGE mini m^^Wli^X^mi^. SIJfe^Rl 2 O^ifejc o T 

PVDF 1^(11 use t)x ^^^25 kDa O jJ' i^^N" ^ 

^(Df^M. Zf^:^^ KpJND-c5 <^*i»iB2?I|:0^bmJt$tt-5-fe/U7-ifNC 

98/03640-^ ©|B^tJltJ§o-C:7 $ =1 — 7 • i^y UV;^ MN200-1 \Z.^^ 
zt^T. 5 Kp EGDO 1 ^^AfSi i:(-J;oT#^tbfc?^®te^#Sr. 

— 7 • >r >^y 7 5 . ^ :/y IxVX MN200-1 ^(N) 

^;H&^CT 37°C-e5 BWMt 5 ^« U-C# b tvfc <^<lr.ffi VNfc. 

^i^m*^ : 20kg vv^y^- {^nmMm.^'^%M ^ummm. 

SCW5101) 
: 65°C 
B#FnT :60i»- 

pH : 6.2 (6.7 mM P ^^WWmm 
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fSL^m^^tftm^wY (5.yju^^m cM-525 i) ^m^^. Lab^^^<j? 
Liit (mm t:wm\^fc. n^hn^/v i^fukmrnm) iz.MT?>Lm<Dm 

^bfc. i-/ifc>*>, ^HJ^mz.<3^ 10 j^(D A Lm^mMV (n=10) . ^ 

m 1 m 

MS ^ 

7 ^ ri-7--r 80.0 mg/L 

NCE 4^^^$-ar/t7 $ =1 — ^.^ IxV^^iS-^^iS 6.0mg/L 
NCE 5^^^^-fryh 7$ 3-7-^>-y 6.0mg/L 

C^m^J 7 ] 7$ 3-7-^ yy i^>-;^-eiS^^-tirfeNCE St;: J: 5 
NCE 4at^-^^lr^a$-&;fe7 5 = — ^-^T :/y 

»coK^^oe^S^:9-«J^tf (^y/ViS'&M CM-525 i) ^fflv^, 

^;l*5V^Xt>. NCE 5«NCE 4 tJisi|S!U-C. IJ£^®S^;5S:^# v><D{^^ 

22 
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NCE 5 



BB'C 
55°C 
45'C 



M2« 



6.00 
8.32 
7.74 



74.99 
75.10 
75.33 



NCE 4 



65''C 
55°C 
45°C 



5.88 
7.29 
6.30 



74.53 
74.17 
74.56 



r<0^3355rfc>1i::fey 3ir/U=s/ h©^^ (^.^^^^M lOcmXlOcm) 
RJ^ pH 



55°C 
60 

40 ml 

: pH5 iiomMmmmmm 
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-vmMV-^Z^ ^ =t^y-^ l/V'J^fvi ioT^^^-lirfcN C E 5 (D^^ 
^m^fc^tfcm^-y (2cmxi5cm) 0^gg|^*to3g^TlBc^^#}i: 

uf^mu : mmm^^mm^m L-12 ii^mn^mmm^m^m) 

iagp : 40''C 

mm . :i2o^ 

Rf^t^M. : 40 ml 

Km pH : pH 9.3 (5mM j^^^ hV^ A-^m^m-T h )) ^ Ai^iJ 

^N'-y^ hNK-100 (B^tcjftJIi (^^) ^m) 0.20g/L 
LAS (fP^M^ m) ^±m) O.lOg/L 

24 
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ii^m-Wll^tc-Bi^t^ 127min -CfeofcO{C^U-C.NCE 5 ^ 15mg/L(^>' 

mm i:BJpJ*M;l|ilf^'^b;UTv^5:: t;osigje>p>^xfco 

(D 50 mM i/^^^^^ (pH 6.0) T?. 50°C. l^ffiSJ^U/Cc 10^^ 
^MVX. mm^^^^'&fc^. JISP-8121 {cUfoiSoT. ^Tk^fe (CSF) 



^ 3 ^ 

Mifc ^ — 



CSF (ml) 



492 



519 
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3. ^5i^iiS3feT-&s. m^mii^tiit2izmm<omm. 

5. 5 3-7--r>y U>;2. ( Humicola insnl^ns ) {Cjli-^^ 

1 1. mmi)^. -y-yj^n^-fe;^ (SacchaEiimxcfia.) JS, >'>Vif3?7 
(Hanasimla) M^fetilf^^T (EicMa) Mi^M't^'b(DX*S>^. 
1 0 fwiH«(D?t±fflM, 

1 3 . ^^mi)K 7 ^ ( Huminola ) T:^^JV^JU7. ( Asperg jilus) 

hU3f^;Vv (Trichoderma) ^ifU'^A (Enaajdnm) *;^c{iT 
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^JV^JV:^ ' —iS— ( Aspergillus n^gftr ) U < \,%r 7.^)V^)V7. • ;t V 
•fcf — (Aspergillvif^ Oryy.ae)s h U 3 • y 5^ ( Trinhnderma viridfi ) , 

7if y ( Fusariumoxvsnon.Tn^ , ^fefiTi^l^^ 

^C^A'-k;l/ny -r^-J^J^. (Acremonium ORllulnlvtiruB^ T'«»5, il^ffl 

1 0 {w|Bm®#^*ffll&. 

15. »*]B9~ 1 4©V^i•n*>-]K{r|a«fc©!&3fe»fflfl&«:i§«L/. -t^^t 

1 6. tt^ai 5 {cgatto:ar?*T-^]g$n;t. ai> t*^^, 
W:^® 1 ~ 5 *5 1 6 <ov^•m*>— St-IB^©^ >>''^:;'fl, ^® 

X-rS:5-^T'*o-C. -tr;i/D-7.^^aiii=S:, ff#]gl~5fc^c!:t>*»#JK 
^, *;^c{iit*ai 7 {ciamo-tr;l/7— lf^mi:^«!fi$-a:-6XS%^^ 
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t?*>o-C, «fe;^ti/c-fe;VD>-;^^*Jiiii^, 1 - 5 *J ± tFffi*:B 

*fe{iis^:Si 7 ^wgB«G®•fe;^7-■br|®gl!^■e^!l31■rsxg'g:^^T' 
2 3. •fe;i/n-;^^*«f|«i*^*r:b#t*&«)Sjift*<gM-rs*^S/c{*-fe;p 

1 ~ 5 *J cfctf 1 6 (Dv^-fn*^— :®(riatt®^ -^cde& 

s> it^S 18-23 ov^-rti*^-:g{c|HttfD:S-?*o 

2 5. W:^:® 1 ~ 5 feitf 1 6 ov^■rtl/*^— S{w|aife©:5? ■?-<D 
2 6. »:^]gl ~5*JJ:tri SOv^Tti^J*— 

2 7. •&iiis^|j^-r>^^5^,{rd:u^!^LmLTJi^^^>^?:^f:&5xs{cfon^T, 

28 
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2 9. mwm(om^hm^^m-r^:^mx^^^x. ■\rjvu-7.'^mmm.^. 
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SEQUENCE LISTING 

<110> Meiji Seika Kaisha, Ltd. 

<120> Cellulase Preparation Containing Endoglucanase Enzyme 
NCE5. 

<130> PH-1228-PCT 

<160> 12 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 223 
<212> PRT 

<213> Humicola insolens 
<400> 1 

Met Gin Leu Pro Leu Thr Thr Leu Leu Thr Leu Leu Pro Ala Leu Ala 
15 10 15 

Ala Ala Gin Ser Gly Ser Gly Arg Thr Thr Arg TVr Trp Asp Cys Cys 
20 25 30 

Lys Pro Ser Cys Ala Trp Pro Gly Lys Gly Pro Ala Pro Val Arg Thr 
35 40 45 
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Cys Asp Arg Trp Asp Asn Pro Leu Phe Asp Gly Gly Asn Thr Arg Ser 
50 55 60 

Gly Cys Asp Ala Gly Gly Gly Ala Tyr Met Cys Ser Asp Gin Ser Pro 
65 70 75 80 

Trp Ala Val Ser Asp Asp Leu Ala Tyr Gly Trp Ala Ala Val Asn He 
85 90 95 

Ala Gly Ser Asn Glu Arg Gin Trp Cys Cys Ala Cys Tyr Glu Leu Thr 
100 105 110 

Phe Thr Ser Gly Pro Val Ala Gly Ly s Arg Met He Val Gin Ala Ser 
115 120 125 

Asn Thr Gly Gly Asp Leu Gly Asn Asn His Phe Asp lie Ala Met Pro 
130 135 140 

Gly Gly Gly Val Gly He Phe Asn Ala Cys Thr Asp Gin Tyr Gly Ala 
145 150 155 160 

Pro Pro Asn Gly Trp Gly Gin Arg lyr Gly Gly He Ser Gin Arg His 
165 170 175 

Glu Cys Asp Ala Phe Pro Glu Lys Leu Lys Pro Gly Cys Tyr Trp Arg 
180 185 190 

Phe Asp Trp Phe Leu Asn Ala Asp Asn Pro Ser Val Asn Trp Arg Gin 

2 
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195 



200 



205 



Val Ser Cys Pro Ala Glu He Val Ala Lys Ser Gly Cy s Ser Arg 



210 



215 



220 



<210> 2 
<211> 672 
<212> DNA 

<213> Humicola insolens 
<400> 2 

atgcagctcc ccctgaccac gctcctcacc ctcctccccg ccctcgcggc ggcccagtcc 60 
ggcagcggcc gcaccacgcg ctactgggac tgctgcaagc cgtcgtgcgc gtggcccggc 120 
aagggcccgg cgcccgtgcg gacgtgcgac cggtgggaca acccgctgtt cgacggcggc 180 
aacacgcgca gcgggtgcga cgcgggcggc ggcgcctaca tgtgctcgga ccagagcccg 240 
tgggcggtca gcgacgacct ggcgtacggc tgggcggccg tcaacattgc cggctccaac 300 
gagaggcagt ggtgctgcgc ctgctacgag ctgaccttca ccagcgggcc ggtggcgggc 360 
aagaggatga ttgtgcaggc gagcaacacg ggaggcgatt tggggaacaa ccactttgat 420 
attgctatgc ccggcggtgg cgtcggtatc ttcaacgcct gcaccgacca gtacggcgcg 480 
ccccccaacg gctggggcca gcgctacggc ggcatcagcc aacgccacga gtgcgacgcc 540 
ttccccgaga agctcaagcc cggctgctac tggcgctttg actggttcct caacgccgac 600 
aacccgagcg tcaactggcg gcaggtcagc tgcccggccg agattgtggc caagagcggc 660 
tgctcgcgtt aa 672 

<210> 3 
<211> 20 
<212> PRT 

<213> Humicola insolens 
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<400> 3 

Ser Gly Ser Gly Arg Thr Thr Arg Tyr Trp Asp Cys Cys Lys Pro Ser 
15 10 15 

Cys Ala Trp Pro 
20 

<210> 4 
<211> 8 
<212> PET 

<213> Humicola insolens 
<400> 4 

Leu Lys Pro Gly Cys Tyr Trp Arg 
1 6 

<210> 5 
<211> 6 
<212> PRT 

<213> Humicola insolens 
<400> 5 

Tyr Trp Asp Cys Cys Lys 
1 5 
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<210> 6 
<211> 12 
<212> PRT 

<213> Humicola insolens 
<400> 6 

Trp Asp Asn Pro Leu Phe Asp Gly Gly Asn Thr Arg 
1 5 10 

<210> 7 
<211> 12 
<212> PRT 

<213> Humicola insolens 
<400> 7 

Gin Trp Cys Cys Ala Cys Tyr Glu Leu Thr Phe Thr 
15 10 

<210> 8 
<211> 15 
<212> PRT 

<213> Humicola insolens 
<400> 8 

Phe Asp Trp Phe Leu Asn Ala Asp Asn Pro Ser Val Asn Trp Arg 
15 10 15 



5 

Patent provided by Sughrue Mion, PLLC • http://www.sughrue.com 



wo 01/90375 PCT/JPOl/04272 



<210> 9 
<211> 20 
<212> DNA 

4 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 9 

taytgggayt gytgyaarcc 20 

<210> 10 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 

<220> 
<221> n 
<222> 3 
<223> inosine 

<220> 
<221> n 
<222> 9 
<223> inosine 

6 

Patent provided by Sughrue Mion, PLLC - http://www.sughrue.coin 



wo 01/90375 



PCT/JPOl/04272 



<400> 10 

tcngcrttna rraaccartc 20 

<210> 11 
<211> 38 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Synthetic DNA 
<400> 11 

ggggatcctg ggacaagatg cagctccccc tgaccacg 38 

<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Synthe tic DNA 
<400> 12 

ggggatcctg catttaacgc gagcagccgc tcttggcc 38 
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